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And that, 3rd, The proof pressure ought not to be made more than one-fourth of that corresponding to the ultimate strength of the boiler.
The reason for keeping the proof so low as only twice, or less than twice, the working pressure is fear of damaging the boiler. That is, if the plain truth is to be spoken, fear that the ultimate strength may probably be nothing like eight times the strength called into play at the working pressure.    If the fear were for slight leakage alone, and for the consequent trouble and cost of amending the defective parts, there would be some shadow of justification for yielding to that fear; but what is usually said is, that a severer test than about double the working load in the case of a boiler whose calculated ultimate strength is eight times the working load would tend to danger of bursting by its, perhaps, overstraining and bulging some parts of the structure, and that thus what would be meant for attaining safety against accidents and loss of life would tend much more to the very opposite result. In this view, when properly considered, there is to be found a decided logical fallacy.    It arises from a confusion between, on the one hand, risk of injuring the usefulness of the boiler for driving the engine and making money to its owner; and, on the other hand, risk of loss of life or limb to people whose lives or limbs are staked on the sufficiency of the boiler, and risk of loss of property to  those whose  goods  may also be staked on its sufficiency.
If there were any validity in the argument, it would go against all proving beyond the working load; for in any new or in any old boiler subjected to testing, some one part—a stay bar perhaps, or an angle iron, or a gusset piece—may have an unseen flaw, or a crack, or an unascertained quality of brittleness, and may be just on the point of rupture under the very mild proof of double its working load. Then, if the view I am combating were valid, this defective part would be rendered more dangerous by the mild proving. I say, however, in answer, that the proof ought rather to have been made much more severe still, and then the defective part would have been broken, or destructively altered, and so would have been rendered powerless for causing future mischief by its delusive estimated, but practically non-existent, strength relatively to the duty to be imposed on it.
I say without hesitation that the greater the pressure that a